We study the symmetries of the Lorentz violating Randers-Finsler spacetime. The privileged frame defined by the background vector diagonalises the deformed mass-shell and provides an anisotropic observer transformations The particle Randers transformations are achieved through the Finslerian Killing equation which also shows the equivalence between observer and particle Randers transformation. For a constant background vector, the Randers transformations can be regarded as a deformed directional-dependent Poincaré transformation. The Randers algebra is a deformed Poincaré algebra whose structure coefficients are given by the Randers metric. We propose a field theory invariant over the Randers transformations. The dynamics exhibits nonlocal operators which yields to Lorentz violating terms of the nonminimal SME. The relation and implications of the Randers algebra with other Lorentz violating theories are discussed.
I. INTRODUCTION
At Planck scale, several theories including string theory [1] , noncommutative geometry [2] , Horava gravity [3] , and Very Special Relativity [5] suggest that some low-energy symmetries, as the CPT and Lorentz symmetry, may be violated. A theoretical framework to study the effects of reminiscent Lorentz-CPT breaking at intermediate scales is the so-called Standard Model Extension (SME) [6] . Lorentz violating effects studies have been carry out in a broad class of phenomena, ranging from muons, neutrinos, photons, hydrogen atom, among other [7] . For a comprehensive review of Lorentz-violation tests, see Ref. [8] .
The study of Lorentz violation on gravity is more complex. In flat spacetimes, the Lorentz violation can be driven by background constant tensors (explicit Lorentz violation) that break the particle Lorentz symmetry but keep the observer Lorentz symmetry. Nevertheless, in curved spacetimes, the explicit Lorentz violation is incompatible with the Biachi identities [9] . One way to overcome this is assuming the Lorentz violating tensors are created by the vacuum expectation value of a vector field, as the bumblebee [10] or the aether fields [11] undergone a spontaneous symmetry process [9] . Another possibility is through an anisotropic geometry, the so-called Finsler geometry.
In Finsler geometry, the length of vector is measured with a general norm, called Finsler function [13] [14] [15] . The Riemann geometry is a special case for which the Finsler function is quadratic on the vector components. Since the background tensor modifies the dispersion relation of the fields, the point particle classical Lagrangians and mass shell can be described by a class of Finsler functions, called SME-based Finsler geometries [16, 17] . Each Lorentzviolating coefficient provides a different SME-based Finsler structure, as the Randers [17] , b-space [17, 18] , bipartite [19, 20] and other spacetimes [21] [22] [23] . Other Lorentz violating theories also has Finsler extensions for curved spacetimes, as the DSR [24] and VSR [25] , whose the curved extension is the Bogoslovsky spacetime [26] .
A special Finsler structure is given by the Rander spacetime, where the anisotropy is driven by a background vector [27] [28] [29] . The Randers interval has the usual quadratic Lorentz interval added with a perturbative linear projection of the 4-velocity into the background vector [27] . In the context of the SME, the Randers spacetime can be regarded as a classical description of a fermion subjected to a CPT-Odd Lorentz-violating coefficient [17] . The particle dynamics in Randers spacetime is analogous to the Lorentzian invariant dynamics under the influence of a background electromagnetic vector field a µ . The effects of the Rander spacetime anisotropy have been studied in cosmology [30] and astrophysics [31] .
In this work we study the symmetry transformations of the Randers interval, and hence, of the particle action. We extend the previous analysis performed in Ref. [32, 33] . By employing a diagonalization of the Randers mass-shell, we show that the Randers observer transformations can be realized as the product of the Lorentz transformation with a deformation of the mass shell provided by the eigenvalues of the mass shell and a boost due to the privileged frame. Using the Killing equation and the vielbein formalism we obtain the Randers transformations. The background vector modifies the generators of the Randers algebra where the Finsler metric can be seen as the structure coefficients of a deformed Poincaré algebra.
Using Randers-Finsler invariant objects and assuming the momentum-dependence of the Finsler metric can be regarded as an operator on fields, we propose an anisotropic dynamics for the scalar, vector, fermionic and gravitational fields. This metric operator approach shares some resemblance with the noncanonical kinetic models [43] and enable us to define a field theory on the spacetime and not on the tangent bundle [34] [35] [36] [37] . For Randers spacetime this instrinsic dynamics exhibits nonlocal operators, as those found in VSR [5] and in Bogoslovksy spacetime [26] . The perturbative character of the Randers anisotropy allow us to expand the nonlocal operators what yields to Lorentz violating terms as found in the SME [6] and in the Carroll-Field-Jackiw model higher derivative terms as found in the nonminimal SME [38] [39] [40] .
This work is organized as the following. In section II we present the definition and main properties of the Randers-Finsler spacetime, as well as the deformed mass shell. In the section III we study the group of coordinate observer transformations which preserve the deformed Randers mass-shell. In section III B we analyse the particle transformation by means of the Finslerian Killing equation. In section IV we study the algebra of the generators of the Randers transformations, showing that the Finsler metric acts as deformed Poincaré algebra structure constant. In section V we propose e study the dynamics of fields on the Randers spacetime. Final comments and relations of the Randers algebra to other Lorentz violating and deformed algebras models are outlined in section VI.
II. RANDERS-FINSLER SPACETIME
In this section we review the definition and the main properties of the Randers-Finsler spacetime. We show how the background vector is included into the geometric structure of the spacetime and this yields to modification of the particle dynamics and mass shell.
In 
The Randers-Finsler has the Lorentz invariant interval α(x,ẋ) := −g µν (x)ẋ µẋν and a linear term β(x,ẋ) := ζa µ (x)ẋ µ which drives the Lorentz violation. The presence of the small parameter 0 ≤ ζ < 1 accounts for the perturbative character of the Lorentz violation
The modified interval can be rewritten in terms of a anisotropic or Finsler metric, by [28, 29] . Thus, even for a flat background metric g µν = η µν , a varying background vector a µ provides analogue noninertial effects. In the Randers-Finsler spacetime, the Finsler metric has the form [13] 
where
is the Lorentzian unit 4-velocity.
The Randers-Finsler interval ds R provides a modified action for a massive point particle,
as [27] 
The parametrization invariance of the action provides two important consequences. First, the background vector is gauge invariant, a
. Second, the particle proper time is anisotropic, i.e., dτ
.
From the action (3) we can obtain the Randers-Finsler canonical momentum covector as [17, 33] 
1 We adopt the mostly plus convention (−, +, +, +) for the metric signature.
, where M P l is the Planck scale, the linear term β describes an effective anisotropic geometry due to reminiscent quantum effects for energies M < M P l .
where P µ := mg µν U ν . The Randers-Finsler canonical momentum covector can be rewritten as P R µ = mω µ , where the unit covector ω := ∂F ∂ẋ µ dx µ is the so-called Hilbert 1-form [13] .
Since the action, is defined through the Randers-Finsler metric g F (x,ẋ) µν , the relation between the canonical momentum vector P Rµ and the canonical momentum covector P R µ is given by P R µ := g F µν (x,ẋ)P Rν . The vector satisfying this anisotropic duality is [32] 
The Randers-Finsler momentum vector P Rµ can be rewritten as P Rµ = mU Rµ , where the
is the Finslerian unit 4-velocity 3 [13] . The Randers and the Lorentz canonical momentum vector are related by the anisotropic factor
The modified mass shell in the Finsler spacetimes is taken using the Finsler metric, i.e., [26, 32, [34] [35] [36] [37] 
The dependence of the Finsler metric on the momentum yields to nonquadratic dispersion relations. The modified mass shell can be rewritten as
For the Randers- Finsler spacetime, the modified mass shell has the form
III. RANDERS TRANSFORMATIONS
In this section we study the transformations which leaves invariant the modified RandersFinsler mass shell (7). Firstly, let us distinguish between two classes of such transformations.
The observers transformations are those which the particle is kept fixed and the coordinate system is changed [6, 9] . The second class is the particle transformation where the coordinate system and the background vector are held fixed and an active transformation is acted upon the particle. Another set of symmetry transformations can be obtained by considering the rigid motion of the deformed mass shell immersed into a background Lorentz-invariant space. Defining the symmetric tensor s µν := η µν + ζ 2 a µ a ν , the mass shell is given by the quadric
Since the mass shell represents the Randers-Finsler norm of the canonical momentum, F R (x, P R ) = m, the general causal surface for a general event X µ with norm F (X) = k is given by
In After the mass shell be completely quadratic, we can apply a Lorentz transformation.
Therefore, the symmetry transformations of the mass shell in the Randers-Finsler spacetime has the form
where the Randers-observer transformation is given by
and the vector b µ is given by
The anisotropic Randers observer transformation in Eq. (9) is similar to one found in [33] . The Randers observer takes into account the anisotropy by considering the existence of the privileged frame and the deformation of the mass shell, given respectively by the Since the background metric η µν and vector a µ are covariant tensors, they change under the Randers-observer coordinate transformation (9) as a
Accordingly, the Randers-observer transformation is orthogonal with respect to the RandersFinsler metric.
The transformations (Λ RO ) µ ρ forms the symmetry group of the Randers-Finsler spacetime under observer coordinate transformations. Consider a 1-parameter group of symmetries
infinitesimal generators of the Randers-observer transformations satisfy the equation
is the so-called Cartan tensor, which measures the directional dependence of the Finsler metric [13] . Note that even for a constant background vector a µ , where the last term in Eq. (12) vanishes, the presence of the Cartan tensor still provides noninertial directional-dependent effects. The Eq. (12) shows how the change from one coordinate frame to another is deformed by the background vector.
B. Particle transformations
In this subsection we study the symmetry transformations which preserves the particle action along the particle trajectory for a given coordinate system. In order to do it, we start studying the symmetries arising from the Finslerian equation of motion. Then, we analyse the Killing equation for a constant background vector and find Randers transformations which are extended by local Randers transformations through the vielbein formalism.
Consider an active transformation upon a particle using the same coordinate system. The particle transformation Λ RP takes the particle from x to x ′ , by
Infinitesimally, we can define the displacement vector ξ
We are interested in infinitesimal particle displacements ξ ρ which preserves the Randers-Finsler interval, and hence, the particle action. First, note that from the Finslerian action Eq.(3), the equation of motion for which the Finslerian norm of U F µ is constant has the form
where the inertial force, known as the geodesic spray coefficients, is defined by
ρσ (x,ẋ)ẋ ρẋσ , and the Finslerian Christoffel symbol is given by γ
For the Randers-Finsler spacetime, the inertial force is given by
is a sort of field strength for the background vector a µ . For a constant a µ , the inertial force G µ vanishes and then, the Finsler momentum P F µ is constant.
This is an expected result since the constancy of a µ means the Randers-Finsler spacetime is homogeneous and hence, the Finsler momentum should be conserved. In this case, any translation displacement ξ ρ is a generator of a symmetry of the action.
Defining a Finslerian connection we can show that the Finslerian momentum is covariantly constant along the particle worldline. Since the geometry, and hence the physics, is [13, 15] . The horizontal derivative measures changes when the particle moves from one point to another whereas the verticle derivative accounts for velocities changes at the same point. The horizontal covariant derivative of the Finsler metric tensor is defined as [13] 
Using the Cartan connection, the Finslerian unit 4-velocity
, and hence the Finsler momentum P F µ := mU F µ are covariantly constant [13] . Therefore, the local isometry given by ξ ρ := U F µ makes the Finslerian 4-momentum P F ρ the generator of the particle time evolution whose charge is the rest mass m = g
The covariant conservation of the momentum guarantees that the particle energy-
Defining the Rander-Finsler angular momentum tensor
Therefore, the particle has two conserved quantities, namely, the Finslerian momentum and spin vectors.
The general way to find the local symmetries ξ ρ of the action is through the Lie derivative of the Finsler metric, given by [14, 29, 32, 35 ]
For a horizontal compatible connection, i.e., for g
It is worthwhile to say that using ξ ρ := ω Since we are interested in active particles transformations, let us consider the displacement vector in the direction of the particle motion, i.e., ξ ρ = U F ρ . The 4-acceleration is orthogonal to the 4-velocity and then, the Killing equation turns to
The horizontal derivatives provides a rich anisotropy dependence for the Killing fields ξ ρ in Eq. (20) .
Let us first consider the case where a µ is constant and then the anisotropic spacetime is homogeneous. The covariant horizontal derivative turns into ξ µ|ν = δ ν ξ µ and a constant 4-vector ǫ µ satisfies the equation (20) . Thus, we can use the Killing vector ǫ µ to define a translation operation by
where the translation generator is defined as
The infinitesimal translation is
In addition, note that defining ω µν := δ ν ξ µ , Eq. (20) can be written as ω µν + ω νµ = 0, where
The Killing vector related to this symmetry can be defined as
Defining the proper Rander-Finlser generators
the proper Randers-Finsler particle transformation can be defined as
Then, the infinitesimal proper Randers-Finsler particle transformation takes the form
which is a combination of the the Lorentz infinitesimal transformation ω ρ ν and its action on the Lorentzian 4-velocity U ρ . It is worthwhile to say that, since we are employing a particle transformation, the background vector a ρ is left unchanged under this action. Expanding the infinitesimal proper Randers-Finsler particle transformation in powers of ζ, we obtain
Likewise the linear momentum operator (4), the Randers-Finsler generators are related to the Lorentz generators by
where C µν (x, a) := −m(x µ a ν − x ν a µ ). The anisotropic Randers-Lorentz parameters ω F µν := g F µρ g F νσ ω ρσ can be rewritten as ω F µν = ω µν + ζω µν (ζ, a, U), whereω µν contains all the anisotropic terms. Thus,
and hence, the particle Randers-Finsler transformation can be written as
where Λ = e For a varying background vector, the Randers-Finsler metric also depends on the position.
By applying the vielbein formalism, we can rewrite the Randers metric (2) as [13] 
where the vielbeins are given by
Note the presence of the anisotropic factor 
IV. RANDERS ALGEBRA
The Finsler algebra is strongly modified by the anisotropy of the action. In fact, the momentum algebra is given by
The nonvanishing commutator in Eq.(33) can be understood as a result of the anisotropy yields to non-inertial effects measures with the Finslerian horizontal curvature R 
Therefore, as long as the vector field a µ satisfies the Randers-Finsler flat condition
the linear momentum generator satisfies [P The angular momentum generators are more sensible to the anisotropic structure. In fact, for a constant a µ , then the angular momentum generators satisfy
We can rewrite Eq. 
It is worthwhile to say that the commutation relations in equations (33), (36) and (37) have an analogous form of that of the Lorentz invariant transformations, changing only
The Finsler metric deforms the algebra between momentum, Randers transformations and position. Indeed, for a constant a µ ,
Since for ζ = 0, g F µν (x, P F ) = η µν , the Randers algebra resembles the deformed HeisenbergWeyl algebra of the κ-Minkowski spacetime [12] .
From the Randers-Finsler generators, we can define the Randers-Finsler boost generators
and the Randers-Finsler angular momentum generator
Remarkably, the background vector a µ produces not only an expected background boost generator but a angular momentum generator as well.
At the particle rest frame where g F 00 (ẋ) = 1, the boosts and angular momentum generators satisfy
For a timelike background vector a µ , where we can set g F 0i (ẋ) = 0, the Randers algebra takes a form of a extension of the Lorentz algebra by K µ → K Besides the boosts and angular momentum operators, we can define a Casimir-Finsler operator as
The Casimir operator in Eq. (45) is an scalar operator generically nonquadratic. For a constant a µ , [P F 2 , P 
In addition, we can define a Pauli-Lubanski-Finsler vector operator by
The Pauli-Lubanski-Finsler operator satisfies the orthogonality condition P 
V. A RANDERS FIELD THEORY
Once analysed the symmetries of the Randers-Finsler spacetimes, let us define a dynamics for Randers symmetric fields. Consider a Randers invariant action
Likewise the particle action, we are interested in actions build from Randers scalars, i.e., invariant over Randers transformations. The relation P F µ = −iδ µ suggests an approach where the direction-dependence of the geometry becomes a momentum-dependence of the metric. Assuming the fields have only position dependence, the momentum operator has its origin on position variations, i.e., P . This approach of considering the Finsler metric as an operator is similar to the noncanonical kinetic terms [43] . Unlike the field theories defines on the tangent bunblde T M 4 [35] , the Finsler metric operator procedure enable us to propose a field theory defined on the spacetime M 4 itself.
A. Scalar field
A scalar field Φ(x) is naturally invariant over the Randers transformations, i.e., Φ(Λ R x) = Φ(x). We propose a Randers invariant action for the scalar field is given by
For ζ = 0, i.e., for a Local Lorentz symmetric spacetime, the action (49) yields to a minimal coupling of the scalar field in a curved spacetime.
In the Randers spacetime, by means of the identification y µ → ∇ µ , the contravariant metric has the form [13] 
+ ζ
where a·∇ := a µ ∇ µ . Then, defining a dimensionless background field b µ := ζa µ , the Randers action for the scalar field can be rewritten as
The action exhibits nonlocal dynamical terms which for the Minkwoski background spacetime, (g µν = η µν ), are similar to those of VSR [5] .
The perturbative character of the Randers spacetime allow us to rewrite the Randers Lagrangian as
grangian. The first-order Lorentz-violating Lagrangian is given by
where the mass dimension five Lorentz violating operator (K 5 ) µν has the form
The second-order terms forms the Lorentz-violating Lagrangian
where the mass dimension six operator (K 6 ) µν is defined as
It is worthwhile to say that the last term in the first-order perturbed Lagrangian Eq. Lorentz violating operators.
B. Vector Gauge field
Now let us analyse the dynamics of a vector field invariant over the Randers transfor-
We propose a Finslerian extension of the field strength using the horizontal covariant derivatives instead of the Levi-Civita covariant derivative, i.e.,
where ∇ A gauge Finslerian extension of the Maxwell action has the form
Note that for ζ = 0, the tensor K F µνρσ turns into −g(x)g µρ (x)g νσ (x) we obtain the usual
In Randers spacetime, the Finsler gauge action (57) yields to the Finsler gauge Lagrangian
The Finsler gauge action in Eq.(59) exhibits nonlocal operators. Let us analyse the gauge Lagrangian in Eq.(59) term by term. The first term
can be expanded in powers of ζ as
where the zero order term consists of the usual Maxwell Lagrangian and the first-order and second-order Lorentz-violating Lagrangian L ALV term are respectively, (k
For a flat background metric, g µν = η µν , these terms can be regarded as the dimension five and six Lorentz violating operators belonging to the nonminimal SME [38] .
The second term
can be expanded as
where (k
It is worth to note thatk µνρσ = 0 for a covariantly constant background vector, i.e., for a Randers spacetime of Berwald type. For a background flat spacetime and constant background vector, the mass dimension five operator (k 5 F ) µνρσ belongs to the nonminimal SME [38] .
The third term
can be rewritten as
for a flat background metric and vector, is a dimension six Lorentz coefficient of the nonminimal SME [38] .
Another gauge and Finsler invariant Lagrangian is given bỹ
that in Randers spacetime yields toL
Expanding this Finsler
gauge Lagrangian, we obtaiñ
The Randers symmetry also allows the following gauge invariant action coupling the Field strength and the gauge fieldŜ
whereK ν := −g F (x, ∇)a ν . Expanding the action in Eq. (68), we obtain the Lorentz violating Lagrangian
where the first-order term is the Carrol-Field-Jackiw Lagrangian [41] , the second term vanishes for a constant background vector in flat spacetime and the last term provides a dimension four operator.
Therefore, the Randers actions Eq.(57) and Eq.(66) for the vector gauge field can be regarded as a series of Lorentz violating terms of the nonminimal Standard Model Extension [38] .
C. Fermionic field
In order to describe fermions, we can adopt the vielbein formalism. The Randers invariant gamma matrices are defined as
where the vielbeins E 
Therefore, the Finslerian gamma matrices in Randers spacetime have the form
Let us define the Finsler action for the fermionic field at the background flat spacetime (g µν = η µν ). As done for the Finsler metric, the Finsler gamma matrices are seen as operators, defined asγ
A Finsler-invariant Dirac action has the form
where the Finsler covariant derivative D µ is defined as 
It is worthwhile to note the presence of nonlocal operators as in VSR [5] and in Bogoslovksky spacetime.
Expanding the nonlocal operators we can rewrite Finsler-Dirac Lagrangian (76) as
whereQ is a Lorentz violating operator.Q can be written aŝ
µ andâ (7)µ are CPT-Odd vector operators of mass dimension five and seven, respectively given bŷ
c (6) µ is CPT-even mass dimension six vector given bŷ
andê (6) is scalar CPT-Odd of mass dimension six defined aŝ
Therefore, the Finsler-Dirac action in Eq.(74) yields to Lorentz violating terms similar to those of the nonminimal SME [39] . The structure of the Finsler-Dirac Lagrangian (76) suggests the only nonminimal SME terms arising in the Randers spacetime are the scalars and vectors.
D. Gravitational field
For the gravitational field, we adopt not only the Finsler metric g F µν (x, ∇) and −g F (x, ∇) as differential operators but the horizontal Finsler Riemann tensor R F µνρσ (x, ∇) as well. We propose a Finslerian extension of the Einstein-Hilbert action by
The horizontal Riemann tensor is defined as R
and
∂P ρ is the horizontal derivative [13] . Considering the horizontal metric compatible Cartan connection in Eq. (17), the leading order connection coefficients can be written as Γ 
By means of the relation P µ → ∇ µ , the connection turn into the differential operator
µνρ (x, ∇), and hence
. Substituting these operators into the Finslerian Einstein-Hilbert action, we obtain the lead-ing order terms
where R(x) := g νσ (x)R ρ νρσ and R µν (x) := R ρ νρσ are the background Ricci scalar and tensor respectively. Therefore, the coupling performed in the action (83) yields to a higher-derivative theory of the background metric g µν (x), as in high derivative theories of gravity [44] , coupled with the background vector b µ = ζa µ .
Considering the higher derivative term on the Ricci scalar and tensor we obtain
Expanding the nonlocal operators, we can rewrite the Finslerian gravity Lagrangian as
where L EH := 
At first-order in ζ, we obtain the Local Lorentz violating term
where the dimension five operator is defined as
At second-order in ζ we have the mass dimension four and six operators
(k
It is worthwhile to say that the mass dimension four LV operator (k
µνρσ ) vanishes for a covariantly constant background vector. The dimension four local Lorentz violating operator appears in the gravitational sector of the SME [9] , whereas the dimension five, six and seven operators arise in the nonminimal SME gravity sector [40] .
From the Finslerian Lagrangian Eq.(88) we obtain the modified Einstein equations up to second-order in ζ
where the anisotropic term has the form
Therefore, the interaction between the background metric g µν with the background vector b µ yields to a anisotropic pressure term Λ F (x, b).
VI. FINAL REMARKS AND PERSPECTIVES
In this work we studied the symmetries of a local Lorentz violating Randers-Finsler spacetime. The anisotropic Randers-Finsler metric provides us a way to include the Lorentz violation into the geometric structure of the spacetime and to define a Lorentz violating field theory.
We analysed the symmetries of the modified mass shell and obtained the observer transformations which preserve this deformed quadric. For a timelike or spacelike background vector, the deformed mass shell is a double elliptic hyperboloid whose major semi axis points into the direction of the background field. By diagonalizing the mass shell quadric, we obtain the observer Randers-Finsler tranformation. This transformation is the product of boost from the initial frame to the privileged frame, defined by the eigenvector of the mass shell, with the matrix formed with the eigenvalues and a Lorentz transformation. These anisotropic Randers transformations resembles those found in Ref. [33] . For a lightlike background vector, the mass shell is not deformed, what shares a resemblance with the Very Special Relativity background vector [5] . As a perspective, we point out the mass shell analysis for more complex Finsler spacetimes, such as the b-space [17, 18] and the bipartite spaces [19, 20] , which exhibit quartic mass shell.
For the active particle transformations, we employed the analysis of the Killing vectors along the particles worldline. The horizontal conservation of the linear momentum and spin yields to the existence of these infinitesimal symmetries. For a constant background vector, we defined a translation and proper particle Randers-Finsler transformation which preserves the Randers-Finsler metric. We showed that the generators of the Randers-Finsler observer transformations are the same as those of the Randers-Finsler particle transformation. The background vector deforms the particle rest frame providing an analogous shear and twist.
The Lorentz generators are modified by a term depending on the background vector and the particle mass, but not on the momentum. Remarkably, for a timelike background vector, only the boosts generators are modified. We argue that the more involved structure of the bipartite and b-space may produce momentum-dependent modified generators, as performed in Ref. [32] .
The algebra defined by the generators is also modified. The structure coefficients for the momentum algebra are modified by the horizontal Finsler curvature. Ref. [33] and Ref. [32] by using the Finsler metric as the structure coefficients, what provides the anisotropic factor α F and the additional anisotropic terms. The Randers algebra bears a resemblance with the deformed Heisenberg-Weyl algebra in the κ-Minkwoski spacetime [12] . This result shows the relation between deformed algebras and Finsler spacetimes, as the Bogoslovsky algebra be the deformed SIM(2) algebra [25] . A interesting perspective is the analysis of the Randers algebra for a nonconstant background vector satisfying the horizontal flat condition. In this case, the Finsler metric derivatives term may provide more momentum-dependent modifications on the Lorentz algebra. the square is evaluated with the background metric, as in the SME-based Finsler structures [16, 22] , the nonlinear character can be avoided.
We defined a Finsler field theory based on the Randers symmetries. Interpreting the Finsler metric as a differential operator acting on the fields, we showed that a minimal coupling of the scalar and vector fields with the Randers-Finsler metric, and the coupling of the fermion with the Randers-Finsler vielbein yields to nonlocal operators, as expected from the structure of the casimir operators. The presence of noncanonical or nonlocal terms in this coupling is similar to those found in VSR [5] , Elko spinor [42] and in the Bogoslovsky spacetime [26] . The perturbative character of the Lorentz violating allow us to expand these nonlocal operators and find some minimal and nonminiamal SME terms. For the gauge vector field, the Randers background vector also produces the Carroll-Field-Jackiw term.
For the gravitational field, the coupling of the Randers-Finsler metric with the Riemann curvature tensor also produces minimal and nonminiamal SME Lorentz violating terms.
As perspectives we point out the analysis of bounds for the coupling proposed based on tests for the gauge [38] , fermionic [39] and gravitational fields [40] . The stability analysis of the fields, as done in Refs. [45] , is also an important future development. Moreover, the minimal coupling of the fields with the Finsler metric or vielbein in the Bipartite spacetime may provides additional nonminimal SME terms.
